The prevalence of reversible airways obstruction has been assessed in children in three areas in Zimbabwe-northern Harare (high socioeconomic class urban children), southern Harare (low socioeconomic class urban children), and Wedza Communal Land (rural children from peasant families). Peak expiratory flow (PEF) was measured before and after six minutes' free running in 2055 Zimbabwean primary school children aged 7-9 years. Height and weight were measured and nutritional state expressed as a percentage of the 50th centile for age (Tanner-Whitehouse standards). Reversible airways obstruction was deemed to be present when peak expiratory flow was below the 2-5th centile for height before exercise and rose by more than 15% after inhalation of salbutamol and when it fell by 15% or more after exercise and rose again after salbutamol. The prevalence of reversible airways obstruction was 5-8% (95% confidence interval 4-1-7-5%) in northern Harare (n = 726); 3-1% (1P8-45%) in southern Harare (n = 642), and 0-1% (0-0-0-4%) in Wedza (n = 687). In northern Harare, the only study area in which white children were found, the prevalence of reversible airways obstruction was similar in white (5-3%, 10/188) and black (5 9%, 32/538) children. Indicators of nutritional state also showed no significant differences between white and black children in northern Harare but were lower in southern Harare and lower still in Wedza. Urban living and higher material standards of living appear to be associated with a higher prevalence of reversible airways obstruction in children in Zimbabwe.
Wedza Communal Land (rural children from peasant families). Peak expiratory flow (PEF) was measured before and after six minutes' free running in 2055 Zimbabwean primary school children aged 7-9 years. Height and weight were measured and nutritional state expressed as a percentage of the 50th centile for age (Tanner-Whitehouse standards). Reversible airways obstruction was deemed to be present when peak expiratory flow was below the 2-5th centile for height before exercise and rose by more than 15% after inhalation of salbutamol and when it fell by 15% or more after exercise and rose again after salbutamol. The prevalence of reversible airways obstruction was 5-8% (95% confidence interval 4-1-7-5%) in northern Harare (n = 726); 3-1% (1P8-45%) in southern Harare (n = 642), and 0-1% (0-0-0-4%) in Wedza (n = 687). In northern Harare, the only study area in which white children were found, the prevalence of reversible airways obstruction was similar in white (5-3%, 10/188) and black (5 9%, 32/538) children. Indicators of nutritional state also showed no significant differences between white and black children in northern Harare but were lower in southern Harare and lower still in Wedza. Urban living and higher material standards of living appear to be associated with a higher prevalence of reversible airways obstruction in children in Zimbabwe.
Childhood asthma is an extremely common problem in industrialised countries and there is evidence that the prevalence may have increased in the last 20 years.`15 Studies from the developing world have shown large variations in asthma prevalence in genetically similar populations living in different environments.' Both lines of evidence suggest that the major determinants of asthma prevalence in any particular population are environmental. Knowledge of different prevalence rates in differing environments should help to guide the design of further studies in an attempt to identify which factors in the environment are relevant to the development of asthma in genetically predisposed individuals.
The epidemiological study of asthma is beset by problems of definition,9 and comparison of the results of the various studies is made difficult by differences between the methods of data collection. The measurement of change in peak expiratory flow (PEF) in a free running exercise challenge test, however, is a sensitive method of screening for bronchial hyperreactivity in children'0 and can easily be used to screen large numbers of children.7"' Careful adherence to method within a particular study allows confidence in the significance of differences between groups-
The study of Van Niekerk and others7 in South Africa showed the prevalence of exercise induced bronchoconstriction in Xhosa children to be 20 times higher in an urban setting than in a rural setting. Paediatricians in Zimbabwe find that asthma is very rare in rural children but not uncommon in towns.
We decided to compare the prevalence of reversible airways obstruction in primary school children in three different settings-a rich urban, a poor urban, and a rural area. The existence of a sufficient number of white children in the rich urban setting allowed us to compare the prevalence in the two different racial groups in that setting. excluded from the analysis. Also excluded were eight children considered either by the teacher or by us to be unfit for running; the reasons included cyanotic congenital heart disease, acute mumps, and an arm in plaster.
PROTOCOL
Complete classes were studied, class teachers having listed the names and dates ofbirth of the children in their class from the register. Any absentees were noted and schools were revisited to study returned absentees or to gather information from child or teacher about the reason for absence.
Children were brought out a class at a time and each child was weighed and measured. For each child height and weight were subsequently expressed as percentages of the 50th centile for age, the Cole Slide-Rule incorporating the Tanner-Whitehouse standards being used.
The use of the Wright peak flow meter was demonstrated to the whole class. Pre-exercise peak flow was recorded for each child; if the child did not have a satisfactory technique and make a maximal effort by the third blow an individual demonstration of the technique was given before three further blows were measured. The highest value achieved was recorded. Only 10 children were unable to achieve an apparently satisfactory technique and they were excluded from the analysis.
Any child whose peak flow was below the 2-5th centile for height (the lowest line on the nomogram derived from original data of Godfrey et al 13) before running was given salbutamol 400 pg by metered dose inhaler through a Volumatic spacer device. Peak flow was measured again after five and 10 minutes and the higher value recorded. Children whose peak flow rose by over 15% were categorised as having reversible airways obstruction. All these children were allowed to join in the running, whether or not the peak flow had risen with salbutamol.
The children ran up and down the length of the school football pitch for six minutes. They ran in groups of four, setting off at two minute intervals. Peak flow was measured again five minutes after the run finished. If a fall greater than 15% of the pre-exercise value had occurred peak flow was measured again three minutes later. If the peak flow 'then remained more than 15% below the resting value the child was categorised as having exercise induced bronchoconstriction. These children were given salbutamol 400 ug by metered dose inhaler through the Volumatic spacer, which invariably resulted in a rise of PEF to near or above the pre-exercise level.
Seven children failed to complete the run. Peak flow was nevertheless measured five minutes later; none of these children showed any appreciable fall in peak flow and they were excluded from the analysis.
All children who had required salbutamol were re-examined before returning to the classroom. No child required further treatment. No child other than those identified by a fall in peak flow five minutes after exercise developed obvious dyspnoea requiring bronchodilator treatment.
The entire study was conducted by the same four investigators, consistency of method thus being ensured. All children were studied during the hours 0900-1200 to minimise any possible effect of diurnal variation in airway responsiveness on the results.
The study was approved by the ethical committee of the Harare group of hospitals.
ANALYSIS
Statistical analysis was carried out by using the computer package Minitab14 on an IBM compatible personal computer. Calculation of 95% confidence intervals for population proportions was carried out by the methods described by Armitage Guguletu, 0-15% in rural Transkei). The male preponderance usually found among children with reversible airways obstruction in developed countries was found in the white children but not in the black children in our study. The latter finding is also in agreement with that of Van Niekerk7.
There was no significant difference in height or weight between black and white children in northern Harare. Children in southern Harare were significantly shorter and lighter for their age than in northern Harare, and children in Wedza were shorter and lighter still. The differences in nutritional state ofthe three study groups correspond to their socioeconomic differences. They also correspond to the differences in the observed prevalence of reversible airways obstruction, poorer nutrition being associated with a lower prevalence of reversible airways obstruction.
The prevalence of childhood asthma appears to have increased in industrialised countries in the last 20 years,' 5 and it varies widely between urban and rural environments in the developing world.67 Several possible explanations for these differences have been advanced. Childhood asthma should be added to the list of the so called "diseases of civilisation." The findings of this study add further to an increasing body of evidence that the prevalence of asthma is environmentally determined. We have shown large differences in prevalence between populations living in close geographical proximity; further studies are needed to try to relate these differences to specific factors in the environment. The possibility exists of identifying an environmental factor or factors whose avoidance might reduce the high prevalence of asthma currently found among the children of the industrialised world. The free running exercise test is a quick and convenient method of screening populations of children for the prevalence of bronchial hyperreactivity.
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